RADIUM THERAPY. UNTIL a few years ago the cure of a patient suffering from cancer depended solely on the possibility of performing a radical operation.
radium have been deliberately employed to effect cure not only in inoperable but also in operable cases.
Surgical progress in the present century has been materially assisted by team work in all directions. The use of radium and X-rays in surgery requires close co-operation between surgeon, physician, radiologist, physicist, hematologist, histologist and bacteriologist. It is only by such close co-operation that cases can be suitably selected, reactions studied, and statistical data which have a scientific value prepared. Much harm has resulted in the past from the publication of immature work, often uncontrolled by the scierntific data which can only be secured by adequate team work.
It may be useful here to pause and consider how far the use of radium has advanced in recent years in the direction of the cure of cancer in various situations.
It is, of course, well known that the most satisfactory results are secured with epitheliomata of epidermal origin. Epitheliomas of the skin, mouth, tongue, nasal foss8e, pharynx, vagina, and cervix uteri fall into this group and are especially susceptible to the influence of radium.
There is considerable evidence in this group to show that a high percentage of local cures can be secured in operable cases and in some situations, e.g., the lip, tongue, and the cervix uteri, probably higher than by surgical procedures, and, further, a percentage of inoperable cases of epidermal cancer can be cured in this way, and this is especially true of epitheliomata of the fauces and cervix. With regard to the glandular extensions of this group, considerable advances bave resulted from the combination of surgery and radium barrage by distant therapy. One of the most -noticeable advances under this group is seen in connexion with cancer of the tongue, which has never given brilliant results with surgery. The results of radiation in cancer of the tongue at the present time-apart from glandular involvement-excel those of surgery in the past. Brilliant as the results are in cancer of the tongue, results in cancer of the cervix uteri are no less remarkable, as shown by the work of Malcolm Donaldson. RECTAL RADIUM BARRAGE. In making this preliminary communication on a series of cases of cancer of the rectum treated by a comparatively new method, I am anxiouis not to raise false hopes PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 10 Gordon-Watson: Treatment of Cancer of the Rectum or to give false impressions, either good or bad. I feel that it is perhaps premature to make a communication on the subject. My excuse is that in hospital practice, owing to the long period required for treatment and the limited supply of beds, suitable cases, and radium, progress must necessarily be slow. I am anxious, therefore, to stimulate others to employ radium in this way that more data may be available to test the value of the method than I can possibly secure by my own effort.
In the spring of 1925 I visited the Radium Institute of Brussels. Professor Neumann demonstrated his method and showed several cases after radium treatment for cancer of the rectum, and I was impressed by his results, and later Professor Neumann. came to England to demonstrate his method at St. Bartholomew's Hospital.
Since that time I have treated fifteen cases by radium barrage after open operation. 
TECHNIQUE.
The technique which I have adopted is as follows: After preliminary colostomy, investigation of the liver and removal of a portion of growth for section, from ten to fourteen days before, the growth is exposed as freely as possible from behind, the patient lying on his face with legs hanging over the end of the table and the anus sutured. The lines of lymphatic spread along the three sets of bamorrhoidal vessels are first attacked, and then the growth itself is barraged by inserting needles of equal strength at equal distance and parallel to each other over the whole area up to the free margin. In some cases where the growth is confined to the anterior wall in the female, radium has been inserted through the posterior vaginal wall.
Penetration of the mucosa should, if possible, be avoided when inserting the needles, and great care is required in advanced cases, when separating the growth from the pelvic wall, to avoid tearing open malignant tissue or rupturing the bowel and so exciting sepsis which desensitizes the tissues to radio-activity.
When the barrage is complete the needles are counted, the strings united, and the total radium calculated.
The exposed area is packed (over the needles) with flavine and paraffin gauze, and catheters are inserted in the wound to allow of subsequent Carrel-Dakin treatment. The wound is closed round the catheters and daily infiltration with flavine carried out to diminish sepsis. No metallic antiseptics should be employed. The needles are left in for periods which vary according to the size of the growth, the amount of radium employed, and the fitness of the patient, from seven to fourteen days. The longest time for which I have left in the needles has been fourteen days, and the largest amount of radium employed 53 5 mgm. The maximum milligrammehour dose was 9,840 (No. 5), and the minimum 2,268 (No. 4). In Case 5 the patient has done splendidly, though the reaction was nearly fatal. In No. 4 there was recurrence after total destruction. I have found ultra-violet light, both local and general, most helpful in accelerating the healing of the wound which is often tediously slow. Suppuration may be severe at first, but can be controlled by flavine infiltration. Cystitis is a common complication and a catheter should be tied in for the first few days. Post-operative pain has not been a marked feature in my cases.
DOSAGE.
Success or failure in radium treatment is mainly dependent on securing an adequate and yet not too intensive dosage, i.e., an optimum dose, and this can only be found out by experience. The fact that the gamma rays vary inversely as the 310 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE Section of Surgery: Sub-Section of Proctology 11 square of the distance explains the frequent failure of a massive dose applied in bulk within the lumen of the growth. Experiments carried out by Dr. Canti show that outside a certain radius of distance filtered radium produces no lethal action for however long it may be applied. It is known that tissues 2 in. away from a needle i in. long and 0 6 mm. thick receive one thousandth part of the dose acting on the tissues adjacent to the needle. The purpose of the needle barrage is to apply a uniform intensity of radiation over the whole field of growth, and when possible over that of lymphatic invasion. The actual dose given may be indicated by multiplying the milligrammes used by the hours of application. Thus 10,000 mgm. hours might mean 40 mgm. for 250 hours or 100 mgm. for 100 hours, and the effect on a particular tumour be totally different. It is therefore important to state the dose in exact terms for purposes of comparison. Further experience is required before we can indicate whether better results are obtained from large doses for short periods or smaller doses for longer periods.
At the present time I regard 50 mgm. for 200 hours, giving 10,000 mgm. hours, as a suitable maximum dose for an extensive growth in a fairly strong patient. Taking this as the maximum unit I can graduate down according to circumstances. The general idea in barraging the growth is to apply an average of 2 mgm. of radium per cubic cm. In practice various technical difficulties arise. One of the great obstacles to a barrage attack is firm fixation of the growth to the base of the bladder.
The lymphatic gland areas are attacked whether swelling of the glands is noted or not, and a larger dose is employed along the superior ha%morrhoidal vessels than along the others. Platinum (0.5 m.m.) is used for filtration, and the needles I use are of three different sizes, the respective active length being 4 -8, 3 -2 and 2 -0 cm., and the radium element in eacn 3, 2 and 1 5 mgm.
The rough diagrams (p. 12) illustrate the method of attack. My impression from the cases which I have treated up to date is that, with more experience in technique and with judicious selection of cases, relief of symptoms and improvement of general condition can be expected in most instances, and that in a certain number the growths can be converted into fissure tissue, but whether in these latter cases the growths are likely to recur locally at a later date, remains to be seen.
Professor Neumann, of the Radium Institute of Brussels, claims a high measure of success for this method, and has boldly treated a number of operable as well as. of inoperable cases.
Professor Regaud, the Director of the Radium Institute in Paris, is of opinion that while radium-surgery causes rectal tumours to regress and often renders them operable (if not so before) it is doubtful whether the method suffices to cure them.
Even with this limitation it is surely worth while to persevere in research on these lines. An inoperable case rendered operable may mean a life saved, and if we can go further and cure the operable case with radium, rather than by excision, the bugbear of a permanent colostomy may be avoided. Nevertheless, I am not prepared to advocate radium for operable cases of cancer of the rectum except in special circumstances. We require more experience in the treatment of inoperable cases. Unfortunately, columnar-celled carcinoma exhibits a greater radio-resistance than does squamous-celled. So excellent are the results with squamous-celled carcinoma that at the Radium Institute in Paris all epitheliomas of the lip, whether operable or inoperable, are now treated with radium, and 95 per cent. of cures are claimed for the operable cases. It is to be hoped that in the future we shall be able to increase the radio-sensitiveness of cancer cells without exciting similar action on normal cells, and in this way perhaps to bring columnar-celled growths more into line with squamous.
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PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 12 Gordon-Watson: Treatment of Cancer of the Rectum A research is being carried out at the present time at St. Bartholomew's Hospital on the "lead" treatment of cancer under the aegis of the British Empire Cancer Campaign. I had hoped to obtain some strong evidence from cases that succumb that lead is deposited much more abundantly in the cancer cell than in normal tissue. Estimation of this point is difficult and liable to 50 per cent. error. Cases examined at St. Bartholomew's do show some preponderance of lead in cancer tissue but this is not excessive. Animal experiments are being carried out in this research, radium being used in combination with intravenous lead and other metals, with the idea of *creating within the cancer cell an intracellular X-ray tube. Case 14 in my series was previously treated with lead pushed to a higb degree of lead poisoning but the tumour increased in size. I employed a smaller dose of radium than usual on the ground that secondary radiations from the lead might be produced. Very great 312 FROCEE.,PING.S, Q THB. ROY-AL. SOCIETY O,F MEDICLNE3 Section&'of Surgery: Sub-Sectirn of Proology 13 improvement has followed, but I should have done better to have disregarded the lead and left the radium in for a longer period. Selection of Cases.-Up to the -present I have not excluded very advanced cases, provided that there is no evidence of metastasis. I regard preliminary laparotomy and colostomy as essential, and the only cases which I have excluded are those found to have secondary deposits in the liver or peritoneum, and those with growths extending some distanice above the peritoneal reflection. The most suitable cases are those with growths low down and mainly posterior. Growths which have ulcerated through into the ischio-rectal fossa or are firmly fixed to the base of the bladder or the side wall of the pelvis are not favourable cases; it is probable that I shall exclude these in the near future. SUMMARY OF RESULTS. The time as yet has been too short and the number of cases too few to justify definite conclusions on the value of this method of treatment.
Certain questions can, however, be answered tentatively.
(1) Is the Treatment Dangerous to Life?
Of the fifteen patients treated one died within a month from broncho-pneumonia, but extensive secondary deposits were found in the liver. One patient nearly succumbed during the reaction period but in the end responded better than any other. This suggests that to secure the best results it may be necessary to run risks. The remainder were not seriously affected by the treatment.
(2) Can Rectal Carcinoma be Destroyed by Radium?
These results show that in both operable and non-operable cases the primary growth can be destroyed, but there is no evidence at present to show that lymphatic spread can be checked or local recurrence prevented.
(3) Apart from Cure, can the Local and General Condition be so improved a-s to render the Treatment Worth While? The results obtained so far in general and local improvement certainly justify an attempt at cure.
(4) Are Some Cases more suitable than Others ? Growths below the peritoneum and confined to the posterior wall are the most favourable. In the female, growths involving the anterior wall below the peritoneum can be dealt with very efficiently tbrough the vagina.
Growths firmly fixed to the base of the bladder or extending to the peritoneal surface of the rectum, are unsuitable. (5) Can a Fixed Inoperab? Growth be Rendered Mobile anzd Suitable for Excision?
This has been accomplished very successfully in one case. THE FUTURE.
Progress in the radiation of cancer has been very rapid and there is every reason to suppos,e that the future holds much further progress in store. We require more light 6n the mechanism of the action of radiations on both normal and neoplastic cells 'and we may expect improvements in the methods of application and probably a great advance in the employment of " distant radium therapy "on lymphatic spread, especially if radium can be obtained in bulk more easily and less expensively. Further, if we can discover how to sensitize the cancer-cell to radium and X-rays, either by intravenous therapy, serum therapy or, locally, ionization, the limitations of which now we are only too conscious may be swept away. GordonrWaUoirn: Treatmint, of Cancer of the Rectusm All workers engaged in clinical research on cancer are hampered by the paucity of beds available for inoperable cases in our general and special hospitals; first, because the acute and the operable case has a prior claim, and second, because research cases must often be kept under observation for long periods, thus occupying the beds, which are "blocked." Further, in any large scheme of research, team work is essential and more time iS required than can be given by members of a staff who are actively employed in routine work.
At the present time, so far as clinical research with radium is concerned, there is a great wastage in radium working hours. A number of institutions are employing radium for clinical research, but owing to the difficulties referred to, much of the radi4m is out of action for a good deal of the time.
The time is surely not far distant when clinical, as distinct from laboratory, research in this country will receive a larger measure of financial support from the State than it does now. Surely, in the greatest city in the world, there should be an adequately endowed hospital devoted solely to research and having a sufficient number of beds to allow the clinical problems of the treatment of cancer to be worked out, unfettered by the chains of general hospital routine.
Capital invested in medical scientific research should come back to the State with compound interest in the form of health. ANALYSIS OF 15 CASES, 1925 -1927 (13 columnar-celled carcinoma; 1 squ6amous-celled carcinoma; 1 not microscopically examined.)
All cases were subjected to preliminary colostomy. Thirteen cases were hopelessly inoperable, two were operable. Of the inoperable cases 1 improved so much after radium treatment that excision was carried out at a later date successfully. Of the remaining 12 inoperables, 4, fifteen months and a half, ten months, nine months and one month, died after treatment. The remaining 8 have all derived benefit in varying degrees, with diminution in size of growth; in 2 no growth can be detected.
Of the 2 operable cases 1 was a squamous-celled carcinoma which was destroyed by radium, recurred after fifteen months and succumbed to excision. The other was an early growth (without ulceration) which was not cut into for section for fear of dissemination, and, as the result of radium treatment, is apparently cured.
Discussion.-Mr. J. P. LOCKHART-MUMMERY said he personally could not claim the same experience in this treatment as -the President, as he had only had four cases, and those so recently that the result as regards cure of the disease was not yet definite. He was sure that it is a great advance on the older methods of radium treatment and that when the technique had had time to develop there are considerable possibilities in the method in suitable cases. He agreed that the radium needles should always be inserted from outside and not from the inner surface. His technique had been different from that mentioned by Sir Charles. Instead of exposing the tumour by an open operation he inserted the radium tubes by means of a special form of trocar passed through stab wounds in the skin. The tube being guided to the right place by means of a gloved finger in the rectum. As many as 15 tubes had been inserted in this way. His own practice had been to insert the tubes beneath and to all sides of the tumour rather than into its substances, particular attention being paid to the growing edge.
He thought that the President was right in using small doses for a long period. Hitherto he had used large doses for a short period but he intended to use t-he one advocated by Sir Charles in future.
He had had no trouble from sepsis in his own cases and thought that the technique he wsed might be accountable for this, Mr. CECIL O TREE-said that, although in such readily accessible situations as the cervix uteri and the tongue they had attained a degree of success at the Cancer Hospital, the results in c'ancer of the rectum had hitherto been most disappointing-partly, no doubt, owing to the difficulty of estimating the correct dosage-but chiefly owing to the technical difficulty of access to the growth. Sir Charles had'provided a most interesting and inviting method of approach to the problem, and had put the question of dosage upon an accurate scientific basis.
Mr. SAMPSON HANDLEY said that there was reason to hope that ultimately operation for carcinoma of the rectum would be abolished by improvements in radium treatment.
There was one point on which he offered a criticism as to Sir Gordon-Watson's method.
Although he placed radiumtubes along the course of the superior haemorrhoidal vessels it appeared from his diagram that no tubes were placed higher than the concavity of-the sacrum. Now, it was quite certain that in some cases, at any rate, the glands, even in apparently early carcinoma, might be infected as high as the sacral promontory.-He suggested therefore that, in order to deal with gland infection, an extension of the radiated area upwards as high as the promontory was necessary if permanent results were to be obtained. It was quite easy to introduce radium tubes on wires right up to the base of the sacrum and he had done this himself as a routine during the past four years in excisions for operable carcinoma. The irreducible high mortality of abdomino-perineal excision had led him to abandon this operation for perineal excision, after the method of Mr. Lockhart-Mummery. He felt that perineal excision by itself was not a radical operation, as glands were certainly left in the meso-rectum at the base of the sacrum. If these glands could be destroyed by radiation the perineal method might become a really radical operation, quite as efficient as abdomino-perineal excision. He would be glad if other surgeons would adopt this combined method of dealing with early rectal carcinoma so that a sufficient body of results could be obtained to test its value.
He had been much interested in the remarks' with reference to the use of lead to sensitize malignant cellsto radiation. Many years ago, in a small series of cases of inoperable breast cancer, he had injected a suspension of bismuth in the region of the malignant deposits before applying X-rays, with the idea that each particle of' bismuth would act as a source of secondary X-rays. A case of sternal recurrence of breast-cancer thus treated remained well fifteen years later, but on the advent of radium the method was abandoned.
A vital point in radium treatment was whether carcinoma cells were stimulated to increased activity by inadequate doses. He had no doubt, from clinical observation, this was the case, and in a paper read before the Congress of Radiology, London, 1925, he had insisted on the imnportance of encirclement treatment, as opposed to centric treatment of carcinornatous deposits.' The employment of radium in the lumen; of the rectum violated the encirclement principle, and was likely to lead to small-dose stimulation of the outlying cells of the growth. He felt sure, therefore, that the deliberate exposure of the growth 'froom behind as'described by Sir Charles was a great improvement in technique.
Another question of great importance in radium treatment was whether radium should be used in snjall quantities for a long time or in large quantities for a short time. Though this was not yet' settled, the decision was definitely leaning in many cases to the use of a smull quantity for a long time. Attention was first directed to this matter by Professor Lazarus Barlow whren he was Director of the Middlesex Cancer Research Laboratory.
The following is a -description of an early case in which rectal carcinoma already inoperable was cured by operation and radium combined'.
Mr. C., a patient of Dr. Spriggs, of Leicester, had experienced rectal irritation in 1911-. In 1913 sigmoidoscopy showed a rectal growth and a portion removed for microscopic examination showed carcinoma. Sir Anthony Bowlby, who was consu ted by the patient, considered the case inoperable. He was 'subsequently brought to me and I came to the same conclusion and advised radium treatment. This was carried out by Dr. Finzi. The tubes were introduced into the lumen of the rectum. A second application of radium was subsequently given and in October,. 1913, the growth appeared movable and operable and I did an abdomino-perineal excision of the rOctum. At the operation numerous;pmall nodulles of growth were found on the posterior vesical peritoneam. The operation was therefore necessarily incomplete. Dr. Finzi was present and introduced tubes of radium in the recto-vesical pouch. The patient was over 60 at the time of the op3ration. He recovered after a rather stormy convalescence and fotirteen years later he remains perfectly well. 317 Gordon-Watson: Treatment of Cancer-of the Rectum He (the speaker) could endorse the President's words as to the need of pursuing clinical research in cancer nmore systematically and on a much larger scale. The small groups of beds devoted to this purpose in his own hospital and in a few other institutions had become inadequate for the service which the community expected of them.
Dr. MALCOLM DONALDSON said that he had heard arguments as to the relative values of radiotherapy and surgery, but such arguments were entirely beside the point. The right way to approach the subject was to consider whether the future of radiotherapy did not offer very much better prospects than that of surgery. Surgery had reached its zenith but radiotherapy was comparatively a new science. He would like to focus attention upon what happened when radium was applied to a new growth. A wave of ether was being sent out which passed through normal cells without doing them any damage, but, which, when it hit a mnalignant cell caused such violent chemical and physical changes that the cell soon disintegrated. This had been proved by Dr. Canti and others, by means of histological sections. When the laws governing the differences in the action in the malignant and nonmalignant cells were discovered, a tremendous advance would be made in the treatment of cancer.
The time was not far away when we should be able to sensitize tumours and thus get a very much better result. He himself was cooperating with a team at Cambridge and St. Bartholomew's Hospital to work out on tissue cultures the question of dosage. The experiments so far completed were distinctly in favour of a small dose for a long time. One of the problems of the future was how to get at the growth when it had spread to the glands. He himself was working at the technique of intra-abdominal radium, which originated in Brussels. His present method was to place 40 mgm. of radium in 20 needles into the peritoneal cavity and to sew up the abdomen completely for five days without any gauze packing. So far he had found very little reaction by this method, but it was too early to nake any dogmatic statements.
Dr. N. S. FINZI said he thoroughly agreed with the President's method. Before Sir Gordon had begun his own series of cases, he had seen with the speaker a number of Professor Neumann's cases and had decided that this was now the best method to try out, though it miiust not be forgotten that in earlier days a certain number of successes were obtained by the insertion of a large quantity of radium in the lumen of a growth. Some years ago Professor Regaud, of Paris, had qpestioned whether any columnar-celled rectal case lhad been cured by radium, so he (Dr. Finzi) had looked up his cases and found that out of a total of about forty cases he had had five patients who had lived at least five years without any evidence of recurrence and some patients had lived considerably longer. One case had been mentioned by Mr. Handley, another was known to the President at the time. The patiqnt in this second case died from heart disease nine years later; his case would have been operable but for the heart disease and was the only operable case which he (Dr. Finzi) had treated. The reactions in some of these patients were considerable as the dosage was high, but in all the cases a filter of 2 mm. of platinum was used.
The question of small or large quantity was a complicated one. If 5,000 mgm. hours were given in twenty-hours that was quite a different thing from the same dose administered in 240 hours. In the first case the dose was very much larger, in the second case the tissues had time partially to recover. Much of the improvement obtained by the uses of s;nall doses over long periods had probably been obtained by increasing the homogeneity of the irradiation, and what really required to be tried was the use of larger quantities of radium applied in needles of the same size, shape and number as now used with smaller quantities. It the dose were applied in 24 instead of 240 hours, about half the total quantity of milligramme, hours would have to be given.
He agreed with Mr. Mummery that the special part to be treated was the growing edge and the main mass of the tumour left to take care of itself. With regard to stimulation, he believed that with too small a dosage this definitely occurred in some cases, though not in all, but even when treating with radium in the centre of the growth, this effect could be avoided if the dosage was sufficient. There was now general agreement that the results were much better if the case could be kept aseptic. Mr. HAYWVARD PINCH said that since the opening of the Radiumn Institute in August, 1911, he had treated about 400 cases of rectal cancer, all of which were inoperable, many so far advanced that nothing more than symptomnatic relief and retardation of the rate of progress of the malady could be expected. When considering the treatment of such cases he wished to regard it from the patient's point of view. Clinically, cases of rectal cancer might be divided into three groups, according to site:-(1) Growthscat the reeto-sigmoi(l junction.-Here the patient rarely complained of anything more than progressive obstructive constipation, with its accompanying distension and discomfort.
(2) Growths in the rectal ainpulla.-In this site the patient suffered from tenesmus, irregular and frequent actions of the bowels and the passage of much bloody and mucoid rectal discharge.
(3) Growths af'ectiv,.g the anal canal.-Severe and almiost incessant pain, usually much aggravated by sitting, was the predominant symptom.
The first group of cases he did not regard as suitable for radiinn therapy. If a colostomy were promptly performed the symptoms disappeared, growth proceeded at a very slow rate, the patient had little pain or trouble and often died of some non-related disease.
Patients affected with extensive growths in the rectal ampulla often suffered very greatly, and radium treatment would frequently produce miiuch symptomatic relief, even in the most advanced cases. If the growth were annular, exuberant, vascular and ulcerated, the introduction of a tube of 100 to 150 mgtn., screened with 2 inm. of lead and rubber, into the lumen for twenty-four to thirty-hours was generally followed by some shrinking of the growth, a lessening of the vascularity, partial healing of the ulceration, and a widening of the lumen, with a consequent diminution of the discharge and amelioration of the pain and tenesmus. Further, since in these cases, little, if any, normal mucous membrane was irradiated, no proctitis occurred. When the growth affected only one side of the rectum, or was of the "signet-ring " type, direct needlilg from its outer surface was preferable, and could be carried out either by the open method, or by means of a special introducing trocarithrough small incisions in one or both ischio-rectal fosswe, a finger being kept in the rectum to determine the positions and depths at which the needles were inserted. Growths in the anal canal were particularly suitable for treatmenit by the inseetion of needles, which sometimes gave excellent results, attributable, he thought, to the fact that the growths were often squamous-celled carcinomata, and so miiuch m-lore amenable to radium than were the columnar-celled.
With regard to dosage. The unit of dose was either a milligraimml-le-hour or a millicuriehour, according to whetlher radiumu salt or radium emanation apparatus were employed, and signified the amount of radiation emitted by a milligramme of radium element, or a millicurie of radiumn emanation during an exposure of one hour's duration. Total dosage was expressed by multiplying the two factors of quantity and time. It was essential, however, when stating the dosage given to any case, to mention the amount of radiulml or radon employed. A dosage of 1,000 milligramme hours nmight be obtained by the use of 1,000 milligrammnes for one hour, or one milligramme for 1,000 hours. The dose would be the same, but the therapeutic effects would be widely different. There were at present two schools-one used large amounts for relatively short periods, the other small amounts for long periods. He did not yet feel competent to make a positive pronouncement as to their respective muerits, and
was maintaining an open mind on the matter. One disadvantage of using small amounts for long periods was that the patient had to be in bed for a mnuch longer time, a point wvorthy of consideration in hospital economics.
He thought it probable that increasing experience would ultimllately determine the optimum relationship of amnount and time in successful radium therapy. Possibly it would develop into the use of medium strength, 5 to 15 mgm., and exposures of two or three days' duration.
